Abstract. Increased pressures from stakeholders have been forcing companies to integrate social sustainability into their businesses. However, lack of information leads to gaps in social sustainability, some of them being also related to difficulties in social sustainability assessment of supply chains often caused by lack of appropriate quantitative indicators to be used. Vol.10, No.4, 2017 10 responsibility issues. The indicators are validated through content analysis of 141 sustainability reports from all echelons (upstream, midstream, downstream) of a supply chain. Beyond that, one-way statistical analysis (ANOVA) is performed in order to analyse how echelon levels affect the relevance of these indicators. Content analysis results confirm that issues covered by the indicators are addressed by the companies in their sustainability reports, while ANOVA analysis shows that supply chain echelon level does not influence the relevance of the indicators, making this set of indicators generic and applicable to any supply chain. Therefore, these indicators can be considered as generic and used for the holistic assessment of supply chains.
INTRODUCTION
Spanning from industry to academy, sustainability of supply chains have gained a lot of attention (Varsei & Polyakovskiy, 2017 ). This trend is also supported by the pressures of stakeholders who are getting more involved in the process of sustainable development by demanding more transparency along supply chains (Fritz et al., 2017) . Fritz et al. (2017) explain that the aforementioned transparency can be achieved by developing methods and indicators for supply chain sustainability assessment. Since sustainability is based on the triple bottom line it is desirable that economic, environmental and social pillars are balanced. In reality, this balance is disrupted, as the main goal for businesses is profit (i.e., economic sustainability) followed by environmental concern (environmental sustainability) (Missimer et al., 2017; . Thus, in order to meet the requirements of sustainable supply chains, businesses should consider the social pillar as well. This would allow "a balanced approach to the decision making processes of supply chain design and management" (Varsei & Polyakovskiy, 2017; p. 236) .
The aforementioned unbalanced situation towards sustainability pillars led to the existence of research gaps in the social sustainability topic. As the main research gaps, one can identify scarcity of information on social sustainability such as the lack of consensus on social impact categories, lack of quantitative social sustainability indicators as well as lack of suitable methods for social sustainability assessment of supply chains (Garcia et al., 2016; Rahdari & Rostamy, 2015) . Therefore, the aim of this paper is to fill these gaps and to propose a set of quantitative social sustainability indicators for the assessment of the whole supply chains.
This paper takes into account the social pillar of sustainability by proposing a quantitative assessment of supply chains, covering a holistic view, which considers the three supply chain echelons -upstream, midstream, and downstream. This work proposes quantitative social sustainability indicators for the endpoint impact categories society and product responsibility. Further, these indicators are validated through conducting the content analysis of 141 sustainability reports. The results are analysed and the influence of the SC's echelons on the importance of the indicators is verified by means of ANOVA statistical analysis. Finally, discussion and research conclusions are provided together with the limitations of this study and directions for future research.
Figure 1. Classification of mid-point impact categories
Source: Simões et al., 2016 By answering to this research question the paper makes three contributions. First, is provided which aspects of social sustainability should be addressed. Second, social sustainability indicators are proposed and characterized by clear formulas, definition, and relevance. Third, by means of content analysis, it can be shown how different echelons of supply chain and different types of industry affect the relevance of proposed indicators.
METHODOLOGY
The methodology of this work follows six steps as presented in Figure 2 . Each step is further described in details in paragraphs below.
Figure 2. Applied methodology
Source: Authors' interpretation Tamara Popovic, Andrzej Kraslawski, Ana Barbosa-Póvoa, Ana Carvalho
Quantitative indicators for social sustainability assessment of society and product responsibility..
Step 1: Collection of relevant empirical material enabled the creation of the social sustainability indicators database. The aim was to get an overview of the social sustainability indicators that can address the issues related to end-points society and products responsibility (Figure 1 ).
The literature review was performed through online publishers and databases, such as Elsevier/Science Direct, Springer, Wiley online library, IChemE. The keywords used for the search process were: "social sustainability", "sustainability", "sustainable development", "social indicators", "sustainability indicators", "indicators", and "sustainability assessment". All collected material was in English, and it included journal articles, guidelines and standards that focus on sustainability, social sustainability, and (social) sustainability metrics and indicators. Thus initial search returned more than 300 articles.
Further reduction of the number of documents was done according to following criteria: -Contains quantitative, semi-quantitative or qualitative indicators for social sustainability assessment -Address issues related to mid-point of society and products responsibility as defined by Simões et al. (2016) .
Utilization of these criteria has led to the reduction in the number of articles that are to be considered for detailed investigation. Thus the final sample included 45 articles.
Step 2: Information gathered by analysing the articles identified in the previous step helped in deriving indicators. The obtained 77 indicators were classified according to the mid-point impact categories belonging to the end-points society and product responsibility: 1) Community funding and support; 2) Community involvement; 3) Corruption in business; 4) Fair business operations; 5) Stakeholder participation; 6) Consumer health and safety; 7) Product management and consumer satisfaction (Simões et al. 2016) . A definition summary of the above mentioned mid-point impact categories is presented in Table 1 . Table 1 Definition summary of mid-point impact categories
Source: Simões et al. (2017) .
Step 3: Generation of the final list of the indicators is determined in the detailed analysis of the initial 77 indicators. Thus, it was opt to eliminate indicators with the following properties:
-Qualitative indicators, i.e. indicators of whose definition was not possible to derive quantitative equation; -Reoccurrence of indicators, i.e. same indicator proposed in 2 or more different articles;
Mid-point impact category Definition summary
Community funding and support Contribution of the company in the community, such as cultural, educational interactions and programs, or indirect financial support.
Community involvement
The positive and negative externalities that arise from the business and have effect on society and their social performance.
Corruption in business Evaluation of the business practice that is implemented for reducing the corruption.
Fair business operations
Focuses on issues such as fair competition, lobbying and compliance with legal requirements (e.g. potential impact on the employees, shareholders and government).
Stakeholder participation Focuses on stakeholders participations in organizational business initiatives (e.g. involvement, influence and empowerment).
Consumer health and safety Focuses on the product's environmental and social impact along life cycle, as well as consumer's health and safety. Product management and consumer satisfaction Considers interactions between consumers, the product and the company.
-Indicators that cover the same issue, i.e. indicators with different denomination, but used to assess the same issue.
The utilization of these criteria reduced the initial set of 77 indicators to 24 indicators.
Step 4: The final 24 indicators, are to be clearly characterized by presenting a clear definition, its relevance and a mathematical formulation (aspects that were not presented in the literature). In order to acquire properties of effective indicators the methodology proposed by Feng and Joung (2009) was applied and the developed social sustainability indicators should have the following characteristics:
-Relevant -they show information about system that needs to be known; -Easy to understand by all stakeholders -they have clear definition; -Reliable -one can trust the information obtained by the indicator; -Quantifiable -indicator can be numerically measured; -Based on accessible data -accessibility of the indicators was verified by content analysis.
Step 5: Content analysis is performed in order to verify how the issues that are covered by indicators are addressed by companies. The objective of content analysis is to measure the number of the content specific keywords in the sustainability reports from the companies of all supply chains' echelons. It means that each indicator was characterized by content specific keyword which was then used for performing content analysis. The advantage of the content analysis is reflected in its objectivity and systematism. It is because content analysis is carried by following explicit rules that ensure objectivity of the analysis. Consequently, the results, i.e. inclusion or exclusion of particular content cannot be affected by researcher's ideas what further ensures systematism (Prasad, 2008) .
Thus the content analysis should follow the next six steps (Hsien and Shannon, 2005) : a) Defining objective for using content analysis -the objective of the content analysis is to validate proposed social sustainability indicators, i.e. to analyse occurrence of the coding words in sustainability reports.
b) Choosing material that will be used for content analysis -sustainability reports from the companies belonging to the all echelons of supply chain were used as the material for the validation. In total, 141 sustainability reports from 25 countries were selected. The criteria that was used for selection considered that: (i) sustainability reports should follow principles and processes of G3.0 or G3.1 GRI guidelines; (ii) all reports should belong to the companies of all echelons (upstream, midstream and downstream, Meckenstock et al., 2015) based on the ranking in The Sustainability Yearbook listed in Dow Jones Global Index. Thus organizations should belong to the following 12 industries: (1) Mining, (2) Oil and Gas, (3) Materials, (4) Utilities, (5) Industrials, (6) Consumer Goods, (7) Electronics, (8) Automotive, (9) Transportation and Logistics, (10) Retail, (11) Telecommunications, and (12) Financials, where 1-4 are upstream companies, 5-8 midstream and 9-12 downstream companies; (iii) All reports should be written in English and should be stand-alone reports to allow easier comparison. The list of the reports is presented in Table A1 in Appendix section. c) Selection of the units -units chosen for this analysis were keywords. It means that each indicator was assigned with specific keywords characterized as "recording unit", where recording unit presents smallest element of the text material that can be analysed (Flick, 2014) . Each keyword was determined to be content specific and it can show how companies address the issues which are covered by the social sustainability indicators. The frequency of the coded keywords is considered as a suitable measure (Hsieh and Shannon, 2005) . List of keywords is presented in the Table A2 in Appendix section. d) Development of coding categories -coding categories are usually made to enable grouping of the coding units (Hsien and Shannon, 2005) . Therefore, in this research indicators are used as coding categories, whereas coding units are keywords specifically designated for indicators. It means that 24 coding categories are considered, where each category presents one indicator. e) Coding of material -coding of material is done by NVivo computer software, where a query for each keyword separately was performed. Content specific words are then coded based on the defined coding scheme.
f) Analysing and interpretation of results -final representation of the results and their analysis are presented in sub-section "Indicators analysis and validation".
With all its advantages, content analysis still have issues with validity and reliability. It is because the findings can be affected by the subjectivity during the coding process. In order to ensure validity of analysis, coding scheme should be created so it can be "faithful to the theory in its orienting coders to the focal concepts" (Potter & Levine-Donnerstein, 1999; p. 266) . The coding schemes of this research were developed based on proposed indicators, their definition and issues that they address. Further, the coding schemes were tested in several sustainability reports and further revised until receiving satisfactory results. Issues related to reliability were eliminated by creating coding rules while doing machine coding (Meckenstock et al., 2015) . This ensured stability and reproducibility of results (Krippendroff, 2004) .
Step 6: Statistical analysis -this step includes performance of the one-way analysis of variance (ANOVA). The role of ANOVA was to examine if the indicators were generic for all echelons of the supply chain. It means that ANOVA would show if there is significant difference among the means of the results for different SC's echelons. The significant difference among the means of the groups was assessed through the P-value. If the P-value is lower than 0.05 it means that there is statistical significance among the means of the groups and null hypothesis is rejected (Bewick et al., 2004) . In that case it is assumed that supply chain echelon has influence on the percentage of the keywords occurrence for that particular indicator.
RESULTS AND DISCUSSION
This section identifies the social sustainability indicators (sub-section 4.1.), with clear definition and relevance, that can be used for monitoring the progress toward social sustainability. Further sub-sections explore steps 5 and 6 of the methodology that aim to validate and analyse the proposed indicators. Validation is presented in sub-section 4.2, after which is presented the preliminary model for social sustainability assessment of supply chain on different levels. Finally ANOVA statistical analysis (sub-section 4.3.) is presented in order to investigate how echelon levels may influence the importance of the indicators.
Social sustainability indicators identification
Identification of each indicator is based on the topics and issues addressed in existing literature. As discussed earlier, social sustainability indicators for end-point impact categories society and product responsibility are characterised with definition, quantitative formulation and relevance. Characterization of indicators is made to fill the existing gaps and to give them properties of effective indicators (section 3, step 4).
Community Funding and Support
This mid-point category covers the company's contribution to the cultural and educational interactions and programmes in the community in terms of providing direct or indirect financial support (Simões et al., 2016) . The indicators that encompass the issues defined with this mid-point category are:
Satisfaction of social needs (SSN) -total amount of investments for community social needs (Azapagic and Predan, 2000) , such as education, good water quality, health services, etc.:
(1) Where i is an entity in given supply chain; I is total number of entities in given supply chain; IS is a monetary investment in social need (e.g. education, good water quality, health services, etc.); n is social need (e.g. education, good water quality, health services, etc.) in community where entity i operates; N is total number of social needs in community where entity i operates.
Evaluation of investments to social needs can indicate: 1) contribution of company to satisfy social needs of community (Azapagic & Predan, 2000) ; 2) willingness of company to support educational institutions such as schools and universities (Mani et al., 2014) , as well as health institutions or public sectors.
Share of distributed revenues (SDR) -percentage of company's revenue provided to community (Lodhia & Martin, 2014 ):
Where CC is monetary support of entity i to community; R is revenue of entity i. Evaluation of this indicator can show: 1) involvement of company in social events, found-raising, daily basis actions, etc.; 2) ability of the company to help community. Target value for this indicator is as high as possible.
Community Involvement
The positive and negative externalities arising from the business can have effect on society social performance, the communities and the delivered social value (Simões et al., 2016) . That is why this midpoint impact category aims to evaluate those externalities. Identified indicators for enabling those kind of measurements are presented as following:
Community complains (CoC) -number of complaints per revenue euro earned (Lodhia & Martin, 2014 ):
Where Ccomp is total number of community complains per entity i; R is revenue of entity i. High number of community complains (e.g. because of offence, detriment, dust, noise, increased traffic flows, etc.) can lead to: 1) escalating complaints to disputes and grievances; 2) decreasing the reputation of the company. Target value for this indicator is 0 complaints per revenue euro earned.
Volunteering activities (VA) -average number of hours spent for voluntary activities per entity per year:
Where Vtot is total hours of volunteering per year per entity i. Voluntary activities such as community work, caring and politics (Spangenberg & Omann, 2006) are improving: 1) company's relation with community; 2) public image and reputation of company. Target value of this indicator is as high as possible.
Corruption in Business
In this mid-point category indicators should enable evaluation of the business practice implemented in order to reduce corruption (Simões et al., 2016) . The identified social sustainability indicators for this midpoint category are:
Risk of corruption (RofC) -percentage of entities that assessed corruption risks (GRI, 2011):
Where C is the number of entities with assessed corruption risks. Analysing of the company in terms of possible risks related to corruption can ensure reduction of effects that corruption can have on business, such as: 1) reduced business credibility; 2) loss of public trust. Target value for this indicator is 100%. 
Where Eac is number of entities that provide trainings for anti-corruption policies and procedures. Organising employee's trainings against corruption are showing: 1) employer's willingness to reduce the risk of corruption; 2) implementation of anti-corruption policies and procedures. Target value for this indicator is 100%.
Fair Business Operations
With this mid-point issues such as fair competition, lobbying and compliance with legal requirements are addressed. The main focused is the potential impact on the employees, shareholders and government (Simões et al., 2016) . The identified indicators for this mid-point category are:
Support for political parties (SPP) -percentage of the revenue allocated to support political parties in year (GRI, 2011):
• 100 (%) (7) Where FS is financial support for political parties per entity i; R is revenue of entity i. Financial support given to political parties can indicate: 1) transparency in political dealing and relationships of the organization with political parties; 2) engagement in political funding. Target value for this indicator can be regulated by law, as many countries have legislations regarding financial supports to political parties (GRI, 2011) .
Anti-competitive behaviour (ACB) -average number of legal actions conducted per year (GRI, 2011):
Where LA is number of legal actions in entity i. Execution of legal actions for anti-competitive behaviour, anti-trust, and monopoly practices and their outcomes can lead to: 1) effects on customer choice; 2) change in pricing the products (GRI, 2011). Target value for this indicator is 0.
Sanctions for non-compliance with law (NCL) -average annual number of monetary and nonmonetary sanctions for non-compliance with laws (GRI, 2011):
Where F is total number of monetary and non-monetary sanctions fines per entity i. Low value of this indicator can show: 1) company's compliance with laws, such as conform to a certain performance parameters (GRI 2011); 2) companies' will to move toward sustainability. Target value for this indicator is 0.
Stakeholder Participation Stakeholder participations such as involvement, influence and empowerment in the organisational business initiatives are considered with this mid-point category (Simões et al. 2016) . It is important to make the evaluation of stakeholders' participation, since that helps in shaping strategies and implementing better social sustainable practices (Simões et al., 2016) . The indicators identified are described as follows:
Strategic cooperation (STCavg) -average number of strategic cooperation, such as alliances, licensing and agreements per year:
Where STC is number of strategic cooperation in entity i.
Strategic cooperation (Mehralian et al., 2013) 
Where CC is number of complaint channels in entity i. Channels for complains can be provided in form of phone complains, online, cell phone applications, counter services, etc. The number of channels provided for complains can: 1) lead to shaping the strategy of company according the stakeholders' needs; 2) show the companies' willingness to accept complain. Target value for this indicator is as high as possible.
Effectiveness in response to information request (ERIR) -average number of days needed to answer to all requests (Hassini et al. 2012 ):
Where a is number of requests for information in entity i; A is total number of requests for information per entity i; D is days needed to answer on request for information per entity i.
Regular responses to requests, such as information about the product or any publicly available information legally guaranteed are ensuring: 1) good communication with all stakeholders; 2) good availability of information.
Employment involvement in decision making (EmpDM) -percentage of entities that involve employees (stakeholders) in decision making:
Where Edm is number of entities that involve employees (stakeholders) in decision making process. Involvement of the employees in the process of decision making is showing: 1) that the company respect the opinions of the employees; 2) initiative in implementing better social sustainability practice. Target value for this indicator is 100 %.
Consumer Health and Safety
This mid-point category focuses mainly on product, i.e. the environmental and social impact of the product across its life cycle as well as consumer health and safety threats from product (Simões, 2014) . The evaluation of this mid-point category can be made with the next indicators:
CO2 emission control (CO2) -mass of CO2 emission per one product unit:
Where m (CO2) is CO2 emission per entity i; Ptot is total number of final products. It was shown that reduction of carbon emission can have positive effect on quality of life (Ferris, 2010) , but also monitoring the levels of CO2 emission is significant: 1) due to increased awareness of customers about possible negative impacts on environment; 2) because it can indicate concern about environmental impact of product across life cycle. Target value for this indicator is 0 kg CO2/product.
Health complains (HCavg) -total number of complaints (related to health) per product (Mehralian et al., 2013 ):
Where HC is total number of health complains per entity i; Ptot is total number of final products of the given supply chain.
Large number of consumer's complains on product related to health can show: 1) negative social impact of the product; 2) inability of company to provide healthy and safe product to the consumers. Target value for this indicator is 0 complains per product.
Product Management and Consumer Satisfaction
With this mid-point impact category interactions between the consumers, the product and the company are considered. The indicators' aim in this mid-point is to evaluate issues related to product commercialisation, brand awareness and legal consumer services procedures (Simões et al., 2016) :
Lead time (LT) -Lead time can be defined as time required to finish supply chain cycle (Ahi and Searcy 2015), i.e. a time required for a process to end. This indicator thus evaluates ratio between total number of products that have been delivered in planned lead time and total number of products delivered:
Where Pdt is number of products delivered in required time per entity i for a given supply chain; Ptot is total number of products per entity i for a given supply chain.
Short lead time shows: 1) ability of company to provide customer with product in desirable time; 2) the company's commitment to fulfil customer needs. Desirable values for this indicator are 100%
Percentage of repeated customers (RCratio) -percentage of repeated customers (Ali et al., 2013 ):
Where RC is number of repeated customers per entity i; Ctot is total number of customers per entity i. High value of this indicator indicate: 1) satisfaction of customers with company's business and products; 2) good performance of the company. Target value for this indicator is 100%.
Average period of relationship (REL) -average duration of contracts that company has with their clients (Mehralian et al., 2013 ):
Where RY is years of relation with customer in entity i; C is total number of customers in entity i. Long duration of the contracts can show: 1) customer's loyalty to the business; 2) good cooperation between company and customer. Desirable values for this indicator are as high as possible.
Traceability of product (TP) -Traceability is defined as "the ability to identify and trace the history, distribution, location, and application of the products, parts, and materials, to ensure the reliability of sustainably claims, in the areas of human rights, labour (including health and safety), the environment and anti-corruption" (United Nations Global Compact, 2014; p. 6). Thus this indicator aims in calculating the percentage of products with successful traceability in supply chain per year:
Were Pst is number of products with successful traceability in the whole supply chain; Ptot is total number of final products of given supply chain.
Traceability of the product keeps track of possible impacts from nature to consumer satisfaction and health in the whole supply chain (Borit and Santos 2015) . Thus, traceability is showing how production is handled (e.g. safe working environment, equal wages among employees, low environmental impact) through whole supply chain, what further leads to: 1) better acceptance by consumers; 2) increased sales of the product. Target value for this indicator is 100%.
Inspection and quality audits (IQA) -percentage of suppliers and contractors that were the subject to inspections and quality audits, in order to ensure compliances with the product claims on the quality labels (Tahir and Darton, 2010 ):
Where SCinsp is number of contractors of entity i that are subject to inspections; SCtot is total number of contractors of entity i.
Inspection on suppliers and contractors through supply chain can lead to: 1) increased trust with suppliers and contractors; 2) better and prolonged cooperation. Target value for this indicator is 100%.
Compliance with regulations (CR) -average number of incidents of non-compliance with regulations and voluntary codes concerning marketing communications, including advertising, promotion, and sponsorship occurred per year (GRI, 2011):
Where IN is total number of incidents in entity i per year. The number of incidents of non-compliance with regulations and voluntary codes concerning marketing communications, including advertising, promotion, and sponsorship can lead to: 1) fine or penalty; 2) warning (GRI, 2011). Target value for this indicator is 0 incidents per year.
Information infringement (II) -number of reported cases of information infringement, such as credibility of branding, labelling and marketing information:
Where RCinf is total number of reported cases of information infringement in entity i. Credibility of branding, labelling and marketing information is important because of: 1) social acceptability of product (Tahir & Darton, 2010) ; 2) elimination of penalties for information infringement. Target value for this indicator is 0.
Customer privacy (CP) -number of substantiated complaints regarding jeopardizing customer privacy (GRI, 2011):
Where COM is total number of complaints per entity i. Breaches of customer privacy and losses of customer data can lead to: 1) high costs; 2) loosing of customer trust. The target value for this indicator is 0 complains per year.
Validation
As previously mentioned content analysis is conducted for the purpose of validating the developed indicators. Validation should show how issues covered by the indicators are addressed in the sustainability reports of the companies of all supply chains' echelons. It is done by analysing occurrence of the content specific keywords (Table A2) in the sustainability reports. In total, 141 sustainability reports were selected for this analysis (see section "Methodology"). The results obtained from the content analysis for the 24 indicators are shown in Figure 3 , from where it can be seen that most part of the indicators identified are used in the SC sustainability reports.
The summary of content analysis presented in Figure 3 shows that the content specific keywords are occurring in the sustainability reports of companies belonging to all echelons of supply chain. This indicates that the issues covered by the proposed indicators have been addressed by the companies, thus indicating that the proposed indicators can be used for the social sustainability assessment of the whole supply chain. However in the Figure 3 it can be also observed differences of the keyword occurrence. Thus one can identify CO2 emission control (CO2), risk of corruption (RofC), percentage of repeated customers (RCratio), employees trained for anti-corruption (ACT) and strategic cooperation (STCavg) as top five indicators, i.e. indicators with the highest percentage of keyword occurrence, what can indicate that these indicators are more reported and assessed by the companies. It is reasonable that CO2 emission has the highest keywords occurrence, as CO2 presents the highest percentage of GHGs (greenhouse gases) that have a great influence on climate change and quality of life (Ferriss, 2010) . What can also be observed from Figure 3 is that the keyword occurrence for CO2 emission is highest for midstream echelon. That can be explained by the fact that midstream echelon involve production and assembly (Meckenstock et al., 2015) , what is one of the main sources of CO2 emission (Martínez & Fransoo, 2017) . Further, it can be observed that corruption is of high concern, where percentage of keyword occurrence decreases by moving from upstream to downstream echelon. This trend is expected as upstream companies are from oil and gas, mining, materials and utilities sector, which were identified as sectors with highest risk for corruption by Bribe payers index report from 2011 (Hardoon & Heinrich, 2011) . Percentage of repeated customers is reasonably in the top five indicators as customer loyalty is essential for business' profit and its survival (Kasemsap, 2016) . And finally, strategic cooperation reflects its importance in fulfilling customers' needs and maximizing the profit, benefits and efficiency of supply chains (Omri, 2010) .
Apart from top five, as bottom five reported indicators employment involvement in decision making (EmpDM), information infringement (II), effectiveness in response to information request (ERIR), customer privacy (CP) and traceability of product (TP) are identified. The low values of keyword occurrence are indicating a reduced companies' interest in the issues covered by these indicators. Thus, even though involvement of employees in decision making is significant for various reasons (improving job satisfaction, increased commitment of employees, etc.) (Irawanto, 2015) results of content analysis showed low values, i.e. companies' lower interest in this issue. Even tough through supply chain is possible to request for information, the companies used for content analysis didn't not put much attention to this issue in their sustainability reports. Similarly, information infringement and customer privacy didn't receive enough interest from the companies. Finally, the traceability of products is most common in the food industry as recently there was many food related scandals, such as the presence of horsemeat in frozen beef products (Borit & Santos, 2015) . Thus by considering the sources of sustainability reports, i.e. the sectors whose sustainability reports were used, it is expected that results of the content analysis show low values for indicator traceability of products. Especially because only several analysed sustainability reports belong to the food sector.
Additionally, as it can be noticed from the Figure 3 there are significant differences among relative frequencies of the keywords between indicators. For that reason, it was decided to investigate what can influence this behaviour.
Consequently a breakdown by the type of industry is made (Table 2 ). Thus, from Table 2 However different observation can be obtained when observing the percentage of indicators that were not addressed by a particular sector (Figure 4b ). Namely it can be noticed that utilities, automotive, consumer goods and telecommunication are not showing zero values for any of the proposed indicators. It means that these sectors are addressing all issues covered by the proposed indicators. While oil and gas showed highest percentage of indicators with zero values, but only for the indicators of 'Product management and customer satisfaction' aspect, more specifically for indicators traceability of products (TP), information infringement (II) and customer privacy (CP). These observations can indicate the influence of the type of sector on the relative frequencies of the keywords, meaning that the relevance of the indicators can be affected by the type of sector in the echelon of supply chain. Based on previous results and discussion three conclusions can be drawn. First, by observing the overall result of the content analysis (Figure 3 ) one can comprehend that all indicators can be considered as generic and thus can be used for the assessment of the whole supply chain. However further analysis of the content analysis can indicate that the keyword occurrence, i.e. importance of the indicators depends on:
Echelon level, i.e. the importance of indicators depends on the type of echelon; Type of industry, i.e. different industrial sectors prefer different social sustainability aspects and indicators.
Similarly, previous literature showed that the majority of the approaches for sustainability assessment differ in their perspectives, from development and usage of general set of indicators to the development and usage of industry, process or product specific indicators (Veleva et al., 2001; Labuschagne et al., 2005; Rahdari & Rostamy, 2015; Fritz et al., 2017) . The conclusions of this work and the findings from previous literature, can be summarized as model for the assessment of social sustainability of supply chains ( Figure 5 ). The aim of this model is to address the issue of social sustainability on 3 different levels i.e. supply chain level, echelon level and industry level. Thus it can be stated that there should exist three different sets of indicators:
Quantitative indicators for social sustainability assessment of society and product responsibility..  Generic indicators, suitable for the social sustainability assessment of 7 mid-point impact categories (designated by colour in Figure 5 ) of the whole supply chain;  Echelon indicator, suitable for the social sustainability assessment of 7 mid-point impact categories (designated by colour in Figure 5 ) of each echelon level (upstream, midstream, downstream) ;  Specific indicators, suitable for the social sustainability assessment of 7 mid-point impact categories (designated by colour in Figure 5 ) at industry level. Following these conclusions, the influence of echelon level on the indicators' importance will be verified, while the other conclusions will be subject of future work. Primarily was selected to evaluate if echelon level have some effect on the keyword occurrence. This is done by ANOVA analysis that shows if there is any statistical significance among the mean values of the content analysis. Obtained results are presented in following sub-section.
Analysis of variance (ANOVA)
ANOVA analysis was performed in order to check if the differences in the relative keyword occurrence are affected by the echelon level. That will show the effect of echelon level on the usage of indicators. For that matter p-value is observed, i.e. if p-value is below 0.05 it means that there is statistical difference between mean values of percentage of keywords for the different echelons and thus it indicates that echelon level affects the percentage of keywords occurrence. More specifically that importance of indicators depends on the SCs' echelon level.
Due to huge data variety, an equal sample size had to be generated based on the following criteria: 1) picking the lowest common number of companies that address issues covered by more than 50% of indicators (> 12 indicators), i.e. each of them gathered 11 companies in total; 2) calculation of mean relative value of keywords occurrence for each company and picking those companies which had a higher mean relative value. Due to fact that whole sample of 141 sustainability repots included much more companies that addressed issues covered by more than 50% of indicators (more than 30% of total sample), the overall results from Figure 3 were also included in the sample that so as not to miss important data. Consequently, the final sample for ANOVA analysis was 36.
Results of ANOVA analysis are shown in Table 3 , from where it can be observed that all p-values are above 0.05. So there is no statistical difference between the mean values of word counts of different echelons. In that case it can be concluded that echelon level doesn't influence keyword frequency in sustainability reports, i.e. all indicators can be observed as generic. 
CONCLUSION
Current literature has proposed various ways for social sustainability assessment, however the lack of a clear definition of indicators and their quantitative characteristics still remains as an issue. This study aims to tackle these drawbacks and proposes a set of quantitative indicators suitable for social sustainability assessment of supply chains. Aspects covered by the indicators proposed in this work are focused on society and product responsibility.
Through literature review, a set of 24 indicators was identified and characterized with definition, relevance and equation. This characterization helps by providing relevant information for the monitoring social sustainability progress in supply chains. Furthermore, decision makers can benefit from the information obtained by this indicators in the process of designing and planning supply chains, as sustainability indicators are key tools that provide the basis for the decision-making process.
Validation of the proposed indicators has been performed through a content analysis, showing that the proposed indicators are suitable for the assessment of the whole supply chain. However, differences in the percentage of keywords occurrence can indicate that the relevance of the indicators depends on: (i) different echelon levels and (ii) different sectors. These conclusions further led to the development of a model for the assessment of the supply chains on 3 different levels. It means that there should exist three sets of indicators: (i) generic indicators suitable for the assessment of the whole supply chain regardless the product or service, (ii) echelon level indicators suitable for the assessment of social sustainability on echelon level, and (iii) specific indicators that are developed specifically for the assessment of particular industry sector.
Finally by performing one-way statistical analysis it was concluded that the echelon level doesn't influence the percentage of the keyword occurrence for proposed indicators. But also it can be concluded that some of the indicators are less relevant depending on the type of the industry. Thus future work should focus on the further analysis of impacts on indicator's importance. It means that thorough observation of sector specific indicators should be performed, as well as their further development. Also face-to-face in depth interviews should be performed so that better compatibility of proposed indicators with social sustainability assessment can be made. Further possibility of establishing real case study would enable calculation of the indicators and even better validation of indicators, and more importantly it would answer the questions on the indicators' relevance, data accessibility, etc. 
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